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(54) METHOD AND DEVICE FOR SCANNING EXPOSURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the 
occurrence of the distortion of a pattern image projected 
upon a sensitive substrate due to the local temperature 
rise of a mask. 

SOLUTION: At the time of performing scanning 
exposure, an irradiated area IA on a mask R is irradiated 
with light IL and the other area than the area IA of the 
mask R is irradiated with light rays from an irradiating 
optical system 14, 15, and 16. The energy of the 
irradiating light projected upon the area IA is measured 
by means of a sensor 1 1 and that of the light rays 
projected upon the mask R from the optical system 14, 
15, and 16 is measured by means of another sensor 17. 
The optical system 14, 15, and 16 is controlled by means 

of an exposure control unit 12 and a main CPU 13 based on the measured values of the 
sensors 1 1 and 17. Therefore, the distortion of a pattern image projected upon a wafer W can 
be suppressed, because the occurrence of a local temperature rise in the irradiated area of 
the mask is suppressed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By irradiating exposure light to the predetermined lighting field on the mask with which the 
pattern was formed, and making said mask and sensitization substrate displaced relatively to a 
predetermined scanning direction to projection optics The scan exposure approach characterized by 
performing said exposure, irradiating the light according to said amount of exposure luminous energies 
irradiated to said lighting field by fields other than said lighting field on said mask in the scan exposure 
approach which carries out the exposure imprint of the image of said pattern serially on a sensitization 
substrate. 

[Claim 2] By irradiating exposure light to the predetermined lighting field on the mask with which the 
pattern was formed, and making said mask and sensitization substrate displaced relatively to a 
predetermined scanning direction to projection optics It is the scanning aligner which carries out the 
exposure imprint of the image of said pattern serially on a sensitization substrate. The exposure optical 
system which irradiates light to fields other than said lighting field on said mask, and the 1st energy 
measurement means which measures the exposure luminous energy irradiated by the : aforementioned 
lighting field; according to said exposure optical system The 2nd energy measurement means which 
measures the luminous energy irradiated on said mask; said 1st [ the ], the scanning aligner 
characterized by having the control means which controls said exposure optical system based on the 
measurement value of the 2nd energy measurement means. 

[Claim 3] The scanning aligner according to claim 2 characterized by having further the protection- 
from-light means which interrupts that the light from said exposure optical system carries out incidence 
to said projection optics. 

[Claim 4] The scanning aligner according to claim 2 or 3 characterized by having further a scale-factor 
amendment means to amend the projection scale factor of said pattern resulting from the thermal 
expansion of said mask. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the scan exposure approach and a scanning aligner, and 
relates to the scanning aligner for enforcing the scan exposure approach which carries out the exposure 
imprint of the image of the pattern of a mask serially on a sensitization substrate, and this approach by 
making the mask and sensitization substrate which are used in more detail in case a semiconductor 
device, a liquid crystal display component, etc. are manufactured at a photolithography process 
displaced relatively to a predetermined scanning direction to projection optics. 
[0002] 

[Description of the Prior Art] Conventionally, in case a semiconductor device, a liquid crystal display 
component, an image sensor (CCD), the thin film magnetic head, etc. are manufactured at a 
photolithography process, the projection aligner which carries out projection exposure is used on 
substrates (sensitization substrate), such as a wafer with which the image of a photo mask or the pattern 
of a reticle (it is hereafter named a "reticle" generically) was applied to the photoresist etc. through 
projection optics, or a glass plate. Although the equipments (stepper etc.) of the one-shot exposure 
method (or called a "full field method") which carries out contraction projection of the pattern of a 
reticle collectively are common in the whole exposure field on a sensitization substrate as such a 
projection aligner The scanning aligner which adopts scan exposure methods, such as a slit scan which 
can expose a large area, without receiving a limit of field size in recent years with the more and more 
detailed-izing of the pattern line breadth by high integration of a semiconductor device, step -, and - 
scan, attracts attention. 

[0003] With this scanning aligner, the lighting field of the predetermined shape of a slit on the reticle in 
which the pattern was formed is illuminated by exposure light, and where projection exposure of the 
image of the pattern in this lighting field is carried out through projection optics to a reticle pattern side 
and the exposure field on the sensitization substrate arranged in the location [ **** ], a reticle and a 
sensitization substrate are scanned to projection optics synchronizing with a predetermined scanning 
direction. The whole pattern of a reticle is serially imprinted on a sensitization substrate through 
projection optics by this. 
[0004] 

[Problem(s) to be Solved by the Invention] the part to which, as for the field on the reticle by which 
exposure light is irradiated (lighting field), the shape of a slit was restricted with the scanning aligner 
like **** -- it is a field. For this reason, the pattern which the thermal expansion produced in a reticle 
turned into nonlinear (it is uneven) expansion which is not uniform by the exposure of exposure light, 
therefore was formed in a reticle, as a result it is made distorted. And an uneven thermal expansion 
produced in the reticle makes the pattern image by which projection exposure was carried out as a result 
on the sensitization substrate generate distortion. Since the distortion originated in an uneven thermal 
expansion produced in the reticle, it was very difficult to amend it optically using a scale-factor 
amendment device etc. 
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[0005] It is in offering the scan exposure approach which can control that this invention was made under 
this situation, the purpose of invention according to claim 1 originates in the local temperature rise of a 
mask, and distortion occurs in the pattern image projected on an induction substrate. 
[0006] Moreover, the purpose of invention given in claims 2 and 3 is to originate in the local 
temperature rise of a mask and offer the scanning aligner which can control **** which distortion 
generates in the pattern image projected on an induction substrate. 

[0007] Moreover, the purpose of invention according to claim 4 is to offer the scanning aligner which 
can project a pattern image on above-mentioned claims 2 and 3 for a desired scale factor on a 
sensitization substrate in addition to the purpose of invention of a publication. 
[0008] 

[Means for Solving the Problem] Invention according to claim 1 irradiates exposure light (IL) to the 
predetermined lighting field (IA) on the mask (R) with which the pattern was formed. By making said 
mask (R) and sensitization substrate (W) displaced relatively to a predetermined scanning direction to 
projection optics (PL) In the scan exposure approach which carries out the exposure imprint of the 
image of said pattern serially on a sensitization substrate (W) It is characterized by performing said 
exposure, irradiating the light according to the amount of energy of said exposure light (IL) irradiated to 
said lighting field (IA) by fields other than said lighting field (IA) on said mask (R). 
[0009] Irradiating the light according to the amount of exposure luminous energies irradiated to a 
lighting field by fields other than the lighting field on a mask according to this A mask and a 
sensitization substrate are displaced relatively to a predetermined scanning direction to projection optics. 
Since scan exposure is performed, it is heated by the exposure energy of the light according to the 
amount of exposure luminous energies in which fields other than the lighting field on a mask are 
irradiated by the lighting field, and it is controlled that a local temperature rise arises into the lighting 
field part on a mask by this. Therefore, distortion of the mask by the local temperature rise of a mask is 
suppressed, and generating of the pattern image projected on an induction substrate as a result of 
distortion (distortion) is suppressed. However, since the scale factor of the pattern image projected by 
the almost uniform thermal expansion of the whole mask on an induction substrate changes, it is 
desirable to amend this scale-factor change by adjusting the scale factor of projection optics. 
[0010] Invention according to claim 2 irradiates exposure light (IL) to the predetermined lighting field 
(IA) on the mask (R) with which the pattern was formed. By making said mask (R) and sensitization 
substrate (W) displaced relatively to a predetermined scanning direction to projection optics (PL) It is 
the scanning aligner which carries out the exposure imprint of the image of said pattern serially on a 
sensitization substrate (W). the exposure optical system (14, 15, 16) which irradiates light to fields other 
than said lighting field (IA) on said mask (R), and : - the 1st energy measurement means (11) which 
measures the exposure luminous energy irradiated by said lighting field, and; - according to said 
exposure optical system (14, 15, 16) The 2nd energy measurement means which measures the luminous 
energy irradiated on said mask (R) (17); it is characterized by having the control means (12 13) which 
controls said exposure optical system based on the measurement value of the said 1st and 2nd energy 
measurement means. 

[001 1] According to this, in the case of scan exposure, exposure light is irradiated by the lighting field 
on a mask, and the light from exposure optical system is irradiated by fields other than a lighting field. 
Under the present circumstances, the exposure luminous energy irradiated by the lighting field is 
measured by the 1st energy measurement means, and the luminous energy irradiated by exposure optical 
system on a mask is measured by the 2nd energy measurement means. And based on the measurement 
value of the 1st and 2nd energy measurement means, exposure optical system is controlled by the 
control means. For this reason, it becomes possible to control exposure optical system by the control 
means based on the measurement value of the 2nd measurement means so that the light of the amount of 
energy according to the measurement value of the 1st measurement means is irradiated by fields other 
than the lighting field on a mask. It is controlled that a local temperature rise arises into the lighting field 
part on a mask by this, distortion of the mask by the local temperature rise of a mask is suppressed, and 
generating of the pattern image projected on an induction substrate as a result of distortion (distortion) is 
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suppressed. 

[0012] In this case, you may make it control exposure optical system by the control means so that the 
energy of same extent as the exposure luminous energy given to the lighting field on a mask is given to 
fields other than the lighting field on a mask based on the measurement value of the 1st and 2nd energy 
measurement means, thus, since the temperature rise of fields other than a lighting field and the 
temperature rise of a lighting field equate more in carrying out, a uniform (linearity — like) thermal 
expansion arises on a mask, and it can control more certainly that distortion occurs in the pattern image 
projected on a sensitization substrate as a result. 

[0013] It is desirable to have further the protection- from-light means (29) which interrupts that the light 
from exposure optical system (14, 15, 16) carries out incidence to said projection optics (PL) like 
invention according to claim 3 in a scanning aligner given in above-mentioned claim 2. Thus, since the 
light from exposure optical system will not carry out incidence to projection optics when a protection- 
from-light means is established, the bad influence to the image projected on image formation property 
change and the sensitization substrate of the projection optics resulting from the incidence of this light 
can be prevented. It also becomes possible that this also uses the light of wavelength which exposes a 
sensitization substrate as a light from exposure optical system, and to become possible, for example, to 
branch and to use the light from the exposure light source as the light source of exposure optical system. 

[0014] Moreover, it is desirable to establish further a scale-factor amendment means (18, 19, 26a) to 
amend the projection scale factor of said pattern which originates in the thermal expansion of said mask 
(R) like invention according to claim 4 in above-mentioned claim 2 or a scanning aligner given in 3. In 
this case, since a scale-factor amendment means can amend this even if it originates in an almost 
uniform thermal expansion of a mask and the projection scale factor of a pattern changes, it becomes 
possible to project a pattern image for a desired scale factor on a sensitization substrate. 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based on 
drawing 1 thru/or drawin g 3 . The whole scanning aligner 100 configuration concerning 1 operation 
gestalt is roughly shown in drawing 1 . This scanning aligner 100 is a scanning aligner of so-called step 
- and - scan exposure method. 

[0016] This scanning aligner 100 is equipped with the control system of the exposure control unit 12 
which controls the wafer stage WST holding the projection optics PL which projects the circuit pattern 
(detailed chromium pattern) formed in the reticle stage RST and Reticle R holding the illumination-light 
study system which illuminates the reticle R as a mask by the exposure light from the non-illustrated 
exposure light source, and Reticle R on the wafer W as a sensitization substrate, and Wafer W, and light 
exposure, and others etc. 

[0017] Said illumination system is constituted including the illuminance equalization optical system 
which consists of non-illustrated a collimator lens, a fly eye lens, etc., the relay lens 21, the bending 
mirror 22, and the condensing lens 23 grade. Moreover, in this illumination-light study system, the 
pattern formation side (inferior surface of tongue in drawing 1 ) of Reticle R, the reticle blind which is 
not illustrated [ which has been arranged in the location / **** / almost ] are prepared. 
[0018] Here, if each part of a configuration of this illumination system is briefly explained with that 
operation, after the exposure light IL generated in the non-illustrated exposure light source passes a non- 
illustrated shutter, it will be changed into the flux of light with almost uniform illumination distribution 
according to illuminance equalization optical system. As illumination light IL, excimer laser light, such 
as KrF excimer laser light (wavelength: 248nm) and ArF excimer laser light (wavelength: 193nm), shall 
be used, for example. In addition, the higher harmonic of copper steamy laser or an YAG laser or the 
bright lines (g line, i line, etc.) of the ultraviolet area from an extra-high pressure mercury lamp may be 
used as illumination light IL. 

[0019] In case the flux of light horizontally injected from illuminance equalization optical system passes 
a reticle blind, after the cross-section configuration is restricted in the shape of a rectangle slit and it 
passes a relay lens 21 after that, it is bent by the perpendicular lower part by the bending mirror 22, and 
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illuminates the lighting field IA of the shape of a slit on the pattern formation side of a reticle 24 through 
a condensing lens 23. Here, since the pattern formation side of Reticle R is in the injection end face 
(secondary surface of light source) of the fly eye lens as an optical integrator and the physical 
relationship of the Fourier transform which constitute said illuminance equalization optical system, the 
inside of the lighting field IA on Reticle R is illuminated with a uniform illuminance (with for example, 
several% or less of illuminance unevenness). 

[0020] Reticle R is being fixed by for example, vacuum adsorption on said reticle stage RST. In 
addition, in drawin g 1 and drawing 3 , as for the reticle stage RST, the sectional view is shown from on 
[ of illustration ] expedient. In fact, the vacuum adsorption section is prepared in the near side the space 
back side in these drawings. This reticle stage RST is constituted possible [ a very small drive ] two- 
dimensional in the reticle base top which is not illustrated [ perpendicular to the optical axis (it is in 
agreement with the optical axis AX of the projection optics PL mentioned later) of an illumination-light 
study system ] for positioning of Reticle R (to hand of cut of the circumference of the Z-axis which 
intersects perpendicularly with Y shaft orientations and XY flat surface which intersect perpendicularly 
with X shaft orientations and this). 

[0021] Moreover, this reticle stage RST is movable at the scan speed specified as the predetermined 
scanning direction (here, it considers as the direction of Y) by the reticle stage mechanical component 
(illustration abbreviation) which consisted of linear motors etc. This reticle stage RST has the migration 
stroke whose whole surface of Reticle R can cross the optical axis of an illumination-light study system 
at least. 

[0022] The location of a reticle stage RST is measured by the non-illustrated reticle laser interferometer, 
and the positional information from this reticle laser interferometer is supplied to Maine CPU 13. And 
based on this positional information, a reticle stage RST is controlled by Maine CPU 13 through a non- 
illustrated reticle mechanical component. 

[0023] It is arranged caudad, the direction of the optical axis AX (it is in agreement with the optical axis 
of an illumination-light study system) is made into Z shaft orientations, and the dioptric system [ in / in 
said projection optics PL / drawin g 1 of a reticle stage RST ] which has a predetermined contraction 
scale factor (for example, 1/5 or 1/4) by the both- sides tele cent rucksack is used here. For this reason, if 
the lighting field IA of Reticle R is illuminated by the exposure light IL from an illumination-light study 
system, the contraction image of the circuit pattern of Reticle R will be formed through projection optics 
PL on the wafer W with which the photoresist (sensitization material) was applied to the front face of 
the exposure light IL which passed this reticle R. Moreover, although the scale-factor amendment device 
as a scale-factor amendment means to amend the projection scale factor of this projection optics PL is 
established with this operation gestalt, about this, it mentions later. 

[0024] On said wafer stage WST, vacuum adsorption of the wafer W is carried out through the non- 
illustrated wafer holder. This wafer stage WST is constituted movable in the XY two-dimensional 
direction in the wafer base top which is not illustrated [ which has been arranged caudad ] in drawing 1 
of projection optics PL. Namely, this wafer stage WST is constituted movable also in the direction (the 
direction of X) perpendicular to a scanning direction so that two or more shot fields not only migration 
of a scanning direction (the direction of Y) but on Wafer W can be located in said lighting field IA and 
the exposure field [****] EA. This wafer stage WST is driven in the XY two-dimensional direction by 
wafer stage mechanical components (illustration abbreviation), such as a motor. 
[0025] The location of the wafer stage WST is measured by the non-illustrated wafer laser 
interferometer. The positional information from this wafer laser interferometer is supplied to Maine 
CPU 13. Based on this positional information, the wafer stage WST is controlled by Maine CPU 13 
through a non-illustrated wafer stage mechanical component. Step -, - scan actuation, etc. which repeat 
the actuation scanned synchronizing with a reticle stage RST in order to expose each shot field on Wafer 
W (scan), and the stepping actuation which moves Wafer W to the exposure starting position of the 
following shot are performed. 

[0026] The principle of the scan exposure (scanning exposure) in the scanning aligner 100 of this 
operation gestalt is as follows. Namely, Reticle R is illuminated in the lighting field IA of the rectangle 
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(the shape of a slit) which has a longitudinal direction in the perpendicular direction to the scanning 
direction (the direction of Y) of Reticle R as shown in drawing 2 , and Reticle R is a rate VR to the 
direction (or the direction of +Y) of -Y at the time of exposure. It is scanned (scan). The lighting field 
IA (a core is mostly in agreement with an optical axis AX) is projected on Wafer W through projection 
optics PL, and the slit-like exposure field EA is formed. For Wafer W, since it has a handstand image 
formation relation, Wafer W is [ Reticle R ] a rate VR. A direction synchronizes with an opposite 
direction (the direction of +Y (or the direction of -Y)) at Reticle R, and is a rate VW. It is scanned and 
the whole surface of the shot field on Wafer W can be exposed, the ratio of a scan speed ~ VW/VR It is 
a thing according to the contraction scale factor of projection optics PL correctly, and the contraction 
imprint of the pattern of the pattern space of Reticle R is correctly carried out on the shot field on Wafer 
W. The width of face of the longitudinal direction of the lighting field IA is wider than the pattern space 
on Reticle R, it is set up and the whole pattern space surface is illuminated by scanning (scan) so that it 
may become narrower than the maximum width of a protection- from-light field. 
[0027] On the optical path of the exposure light IL of the relay lens 21 front in return and an 
illumination-light study system, few [ a reflection factor ] beam splitters 10 with large transmission are 
arranged at drawin g 1 , a part of exposure light IL irradiated by Reticle R by this beam splitter 10 is 
taken out, and light is received by the integrator sensor 1 1 as 1st energy measurement means. This 
integrator sensor 1 1 outputs the photoelectrical signal according to light income, and the monitor of this 
photoelectrical signal is carried out by Maine CPU 13 through the exposure control unit 12 and this. In 
order for there to be sensibility in a far-ultraviolet region, for example and to detect pulse luminescence 
of the excimer laser as the exposure light source as an integrator sensor 1 1, the photodiode of the PIN 
mold which has a high response frequency etc. is used. Moreover, in the case of this operation gestalt, 
the output of the integrator sensor 1 1 can measure now the light exposure indirectly given on the image 
surface using the transform coefficient which is beforehand proofread to the output of the non-illustrated 
criteria illuminometer installed in the same height as the image surface (namely, front face of a wafer) 
on the wafer stage WST of drawing 1 (calibration), therefore was beforehand called for based on the 
output of the integrator sensor 1 1 , or the transform function. 

[0028] Said exposure control unit 12 consists of CPUs for control, always acts as the monitor of the 
quantity of light of an illumination-light study system from the electrical signal of the integrator sensor 
11, and it controls luminescence of the exposure light source, closing motion of the shutter in an 
illumination-light study system, etc. so that the light exposure given to the exposure field EA turns into 
an amount decided in Maine CPU 13. Moreover, in this operation gestalt, this exposure control unit 12 
always acts as the monitor of the quantity of light of the light source 16 later mentioned based on the 
electrical signal from the quantity of light monitor 17 mentioned later, and also has the function 
controlled so that the quantity of light of the exposure optical system mentioned later turns into an 
amount decided in Maine CPU 13. 

[0029] Next, the scale-factor amendment device which amends the projection scale factor of projection 
optics PL is explained. 

[0030] This scale- factor amendment device consists of seal room 26a prepared between [ which 
constitutes projection optics PL / specific ] lens elements, a pressure-regulator style 18 which consists of 
the bellows pump which adjusts the internal pressure of this seal room 26a, and a pressure control unit 
19 which controls this pressure-regulator style 18. Here, to consist of CPUs for control and to become 
the projection scale factor given from Maine CPU 13, the pressure control unit 19 calculates the amount 
of adjustments of the pressure regulation section, and controls the pressure-regulator style 18 based on 
the result of an operation. By this, the internal pressure of seal room 26a is controlled by the pressure- 
regulator style 18, the refractive index of the gas inside seal room 26a is adjusted, and a projection scale 
factor is adjusted to a desired value by this. 

[0031] Furthermore, with this operation gestalt, the exposure optical system which irradiates light (here 
infrared radiation) is prepared in fields other than the lighting field IA on Reticle R. This exposure 
optical system is constituted by the infrared light source 16 and the optical fibers 14 and 15 which lead 
the infrared light emitted by this infrared light source 16 to fields other than the lighting field IA on 
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Reticle R as shown in drawin g 1 and drawing 3 . 

[0032] Optical fibers 14 and 15 draw the light from the infrared light source 16, and irradiate the 
infrared light uniformly to fields other than the lighting field IA on Reticle R. Here, although many 
optical fibers are prepared in fact so that the infrared light can be uniformly irradiated to fields other 
than the lighting field IA on Reticle R, in drawing 1 and drawing 3 , these are typically illustrated as 
optical fibers 14 and 15. 

[0033] Moreover, the infrared light which came out of optical fibers 14 and 15 is irradiated by the whole 
range in which Reticle R can move, and wherever Reticle R may move by this, it can irradiate infrared 
light at the whole reticle R except the lighting field IA. 

[0034] In addition, the easy infrared light source 16 of handling was used so that the resist applied to the 
wafer W front face might not be exposed, but as long as it is easy to use similarly, the light source which 
emits the light of other wavelength may be used here. 

[0035] The part is taken out by the non-illustrated beam splitter and a part of flux of light from said 
infrared light source 16 is received with the quantity of light monitor 17. This quantity of light monitor 
17 supplies the photoelectrical signal according to light income to Maine CPU 13 through the exposure 
control unit 12 and this. 

[0036] Furthermore, with this operation gestalt, as shown in drawing 1 and drawing 3 , down the reticle 
stage RST, the exposure shield 29 as this protection-from-light means by which turned lighting field IA 
twist 1 and opening of a big rectangle was formed is formed in the part which counters the lighting field 
IA. This exposure shield 29 is formed in the inferior surface of tongue of the non-illustrated reticle base 
in fact. As this exposure shield 29 is shown in drawing 3 , the exposure light which penetrated the 
lighting field IA has interrupted that the infrared light from exposure optical system enters to projection 
optics PL, without barring. Thereby, with this operation gestalt, the infrared light from exposure optical 
system is mixed with the diffracted light generated from the chromium pattern of Reticle R, incidence is 
carried out to projection optics PL, and the fault of the image of the pattern projected by this projection 
optics PL deteriorating occurs. 

[0037] By the built-in program, said Maine CPU 13 acts as the monitor of the condition of each part of 
the scanning aligner 100, and gives a signal required for control of each part while it performs various 
operations. For example, it calculates so that both may become the same based on the quantity of light 
(energy) of the exposure light IL and the quantity of light (energy) of the infrared light from exposure 
optical system which were given through the exposure control unit 12, and a signal is given to the 
exposure control unit 12. Moreover, the thermal expansion of Reticle R is calculated as an equivalent 
scale-factor change from the quantity of light (it corresponds to the exposure energy to Reticle R) of 
such light, and it gives the pressure control unit 19. 

[0038] While according to the scanning aligner 100 of this operation gestalt constituted as mentioned 
above it carries out, and a reticle stage RST and the wafer stage WST synchronize and a relative scan is 
carried out by Maine CPU 13 like the above-mentioned in a scanning direction, pulse luminescence of 
the light source of an illumination-light study system is controlled by the exposure control unit 12, the 
contraction image of the pattern on Reticle R is serially imprinted by the shot field on Wafer W, and 
scan exposure is attained. 

[0039] Although exposure light is irradiated by the lighting field IA and absorption of the exposure light 
(excimer laser light) by Reticle R arises locally in near lighting field IA during this scan exposure to it In 
the case of this operation gestalt, the uniform exposure of the infrared light from exposure optical 
system is carried out also to fields other than the lighting field IA. Moreover, the quantity of light about 
both exposure optical system and an illumination-light study system with the integrator sensor 1 1 and 
the quantity of light monitor 17 A monitor is always carried out, and light control of exposure optical 
system is performed so that the quantity of light of such optical system may become the same with the 
exposure control unit 12. therefore, it crosses throughout Reticle R, exposure energy becomes 
homogeneity mostly, the temperature distribution of the whole reticle R become uniform, and Reticle R 
produces a uniform (linearity —like) thermal expansion. When the pattern of the reticle R which this 
uniform thermal-expansion change produced temporarily is projected on Wafer W according to 
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projection optics PL, that projected pattern image generates only scale-factor change, and it stops 
therefore, almost generating distortion. 

[0040] Furthermore, since a scale- factor amendment device is established, it carries out like the above 
and a scale-factor amendment device is controlled by the scanning aligner 100 of this operation gestalt 
by Maine CPU 13, it becomes possible to obtain the image of the pattern of the fixed magnitude in 
which scale-factor change which originates in a uniform thermal-expansion change of Reticle R 
mentioned above in fact is always amended, change does not have it in the magnitude of the image of 
the pattern on Wafer W, and no distortion is. 

[0041] In addition, although the above-mentioned operation gestalt explained the case where it was 
made for infrared light to irradiate the whole reticle R uniformly except for the lighting field IA, since it 
is good if the pattern of the lighting field IA is not distorted, it is thought that you may make it irradiate 
infrared light only around the lighting field IA. Moreover, although it was made to draw the infrared 
light from the infrared light source 16, the exposure light source is branched and you may make it draw 
exposure light. Although it is furthermore the exposure shield 29 and prevented the infrared light from 
exposure optical system carrying out incidence to projection optics PL, it is also possible to make it light 
not go into projection optics PL, without not necessarily using the exposure shield 29 by devising the 
configuration of the exposure optical system for irradiating light in range other than the lighting field IA. 

[0042] 

[Effect of the Invention] As explained above, according to invention according to claim 1, it originates 
in the local temperature rise of a mask, and the scan exposure approach which can control that distortion 
occurs in the pattern image projected on an induction substrate is offered. 

[0043] Moreover, according to invention given in claims 2 and 3, it originates in the local temperature 
rise of a mask, and the scanning aligner which can control that distortion occurs in the pattern image 
projected on an induction substrate can be offered. 

[0044] Moreover, according to invention according to claim 4, there is outstanding effectiveness which 
is not in the former that a pattern image can be projected on above-mentioned claims 2 and 3 for a 
desired scale factor on a sensitization substrate in addition to the effect of the invention of a publication. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e wor( j which can not be translated. 
3. In the drawings, any words are not translated. 
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